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(54) COLOR TONER FOR FULL COLOR DEVELOPMENT 

(57)Abstract* 

PURPOSE- To obtain the toner which has excellent color tones and transparency and has the electric resistance 
equiv. to the electric resistance of a black toner by compounding specific transparent conductive fine powder as 
an electric resistance control agent of the color toner for full color development. 

CONSTITUTION: A resin for fixing, coloring agents and the transparent conductive fine powder having JO aspect 
ratio (major axis length/thickness) and <0.1um thickness are incorporated into this toner. The major axis length 
of the transparent conductive fine powder is confined to <2um. The transparent conductive fine powder is 
exemplified by powders of flake shapes, acicular shapes, etc., consisting of transparent conductive materials, 
such as indium oxide, tin oxide and indium/tin oxide, and more particularly, the powder formed by doping antimony 
to the tin oxide is preferable. The lowering of the electric resistance of the toner is difficult and the degraded 

. . ,, j: j u: „ u-»ri if +Vvo acnarrt ratio is <30 The interference of light, 

developing capacity ana lowereu image OciiaiucS aio i wuiiwu -i •- 

etc., are generated, and the transparency of the toner is degraded and the bright toner images are obtainable if 
the thickness exceeds 0.1 urn. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




Claim 1 The resin for fixing, a coloring agent, and the color toner for full color development that an aspect ratio 
m^ SSf) is 30 or more, and is characterized by thickness containing a transparent conductivity 

SSpS or less. [Claim 2] The color toner for full color development according to claim 1 

whose major-axis length of a transparent conductivity impalpable powder is 2 micrometers or less. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the color toner used for the full color image formation especially by 
the above-mentioned xerography etc. about the toner for electrophotography used for the image formation equipment 
which used the so-called xerographies, such as an electrostatic copying machine and a laser beam printer. 
[0002] 

[Description of the Prior Art] In the field of a xerography and electrostatic print processes, the toner is used in order to 
form into a visible image the electrostatic latent image formed on ******** j^is toner distributed the coloring agent 
in the resin medium, various resins, such as a styrene resin and a polyester system resin, are used, and, as for the resin 
and metaphor which were equipped with desired ****** and a desired binding property as a resin medium, the color 
pigment of carbon black, other organic systems, or an inorganic system is used as a coloring agent. 
[0003] Moreover, full color development in which lay a Magenta, cyanogen, yellow, and the color toner of black, and a 
picture is made to form is performed recently. This full color development is the thing which carried out color- 
separation processing of the multicolor manuscript and which is going to carry out a postexposure, is going to pile up a 
multiple-times repeat and a toner image for this process using cyanogen, yellow, and the color developer and black 
toner of a Magenta, and is going to obtain a multicolor color picture. And in the toner used for such full color 
development, an organic pigment is used as a coloring agent of cyanogen, yellow, and the toner for Magentas, and 
carbon black is used as a toner for blacks. 

[0004] If these toners have a too high electric resistance value, development capacity will decline, picture 
concentration becomes low, and imprint efficiency will become low if an electric resistance value is too low 
conversely. Therefore, in order to give desired electric resistance to a toner, there was the need of using a conductive 
material as a resistance modifier, conductive material, such as carbon black, contained in the black toner, and the 
electric resistance regulation which lowers resistance of the resin for fixing was easy. 

[0005] However, the color toner for full color development, The picture of the same hue as an original color is not 
acquired, a spectrum - not only excelling in the reflection property but a spectrum, if not fully excelled in permeability 
moreover, in production of the full color picture by the superposition of two or more sorts of color toners When giving 
especially toner transparency uses the color toner in which is important and transparency is inferior, there is often a 
case where it cannot become the picture to which each toner color interfered and became blackish mutually, and a 
desired coloring picture cannot be acquired. 

[0006] Therefore, a colorless or white material which can adjust electric resistance by addition little as an electric 

resistance modifier of cyanogen, yellow, and the color toner of a Magenta is proposed. 

[0007] 

[Problem(s) to be Solved by the Invention] However, though the above-mentioned colorless or white material is used 
as an electric resistance modifier, depending on the configuration, reflection of light occurs in the interface of a resin 
and an electric resistance modifier, and it will originate in this, and will become cloudy and be visible in a color toner, 
and transparency will be spoiled. For this reason, when the color toner for full color development is piled up, there is a 
problem that a clear color picture cannot be obtained. 

[0008] The purpose of this invention is excelling in a tint or transparency and offering the color toner for full color 

development with electric resistance equivalent to a black toner moreover. 

[0009] 

[Means for Solving the Problem] The color toner for full color development of this invention for solving the above- 
mentioned technical problem is characterized by the resin for fixing, the coloring agent, and for an aspect ratio (major- 
axis length / thickness) being 30 or more, and thickness containing a transparent conductivity impalpable powder 0.1 
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micrometers or less. 
[0010] 



Function] as the various-causes child who affects the transparency of a toner - the property of a resin .own [ for 
fixing lie a spectrum, - reflection and a spectrum - although optical properties such as permeability the 
Lmogenelfy oFa configuration, etc. could be considered, it seldom attracted attention that the configuration of the 
eSiStani modifier as an additive has marked big influence on the transparency of this toner this invention 
tSU ^SJtes the configuration of such an electric resistance modifier that did not attract attention, and 

configSon Tm electric resistance modifier, and came to complete the color toner for fall color development of this 
kvenS As a transparent conductivity impalpable powder, things, such as the shape of the piece configuration of 
Lyn^SchlrStransparent conductivity material, such as an indium oxide tin-oxide, ^mdiu^stonmc-acxd 
lost and an aciculate, can be raised, and what doped antimony especially to the tin oxide .s used preferab y. 
$012] As for the above-mentioned transparent conductivity impalpable powder, an aspect rah ° T ma J or - axls . 1 ^ / for 
Kei) i e the ratio of powdered major-axis length and thickness, is limited to 30 or more. It becomes difficult for 
a^ aSect ratio to lower the electric resistance of a toner less than by 30, since the contact probability between particles 
^sSfd^opment capacity declines and picture concentration becomes low. Moreover, the thickness of the above- 
meid Csparent conductivity impalpable powder is limited to 0.1 micrometers or less. If thickness exceeds 0.1 
mSometers, in order to approach the wavelength (about 0.3-0.8 micrometers) of a visible ray, interference of light etc. 
occurs the transparency of a toner becomes bad, and a clear color picture is not obtained. 

fo^to addSTas for the major-axis length of a transparent conductivity impalpable powder it is desirable that it is 
[ Z omeTeS or \ S. T/major-iis length Seeds 2 micrometers, since it will not change mostly with the particle size 
of™ oner, a possibility that it may become difficult to make it distribute uniformly is in a toner, a transparent 
conductivity impalpable powder - the resin 100 weight section for fixing - receiving - 0.5 - 5 weight section - 1 - 3 
weight section comes out comparatively preferably, and it is blended hereafter 
Suitable mode> The toner for full color development concerning this invention is explained in fall detail hereafter. 
fOOHl The toner of this invention is a toner for fall color development with which ,t is used, piling up other toners 
from which a color is different on the picture of a transfer paper. Namely it is aimed at the toner whrch^ co^tutes the 
*™1L^ „„w ;„ fi,n ™l«r rWlonment. The fundamental toner of the toner for fall color development is a 
Z^wio^wMW has four main kinds. In fall color development, these toners majce it pi.e 
eacfotLTone by one, and are developed, and the color tone quality of image as a manuscript ,s reproduced. 
Detndlng Turing agent and the case, a charge control agent contains these toners in the resin for fixing, and the 
well-known compounding agent for toners is contained or added farther in itself ^j^tWi 
rOC il5? Zl resin for fixing well-known various resins can be used conventionally. As a resin for fixing used for this 
Son for example Polystyrene, A chloro polystyrene, Polly alpha-methyl-styrene, and styrene-chloro styrene 
conolvmer A styrene-propylene copolymer, a styrene-butadiene copolymer, a styrene-vmyl chloride copolymer, a 
^eSytaS copcSymer, a SySe-maleic-acid copolymer, and a styrene 

methvl-acrvlate copolymer -) A styrene-ethyl-acrylate copolymer, a styrene-butyl-acrylate copolymer, a styrene- 
wtS%T™X^K * stySne-acrylic-acid phenyl copolymer, etc., a styrene-ethyl-methacrylate copolymer (a 
s^eS-methacSS copolymer -) A styrene-methacrylic-acid butyl copolymer, a s ^ ene ^ c ^^ 
phenyl copolymer, etc , Styrene resins (the homopolymer or copolymer containing styrene or a tyrene substitution 
product) suchas a styrene-alpha-chloro methyl-acrylate copolymer and a styrene-acrylonihile-acryhc-ester 
Svmer A polyvinyl chloride, low molecular weight polyethylene, low molecular weight polypropylene An 
XZ e^aS copolymer, a polyvinyl butyral, an ethylene vinylacetate copolymer, Rosin denaturation maleic 
SXnoKan epoxy rSin polyester resin, an ionomer resin, a polyurethane resrn, a sill cone resin, ketone 
re in, fxyTene resin, polyamide resin, etc. are raised, and these are independent, or two or more sorts are mixed and ,t 
is used. Especially, a styrene resin, especially a styrene-(meta) acrylic-ester copolymer are desirably l 
001 61 As a coloring agent, various color pigments, an extender, a conductive pigment, a magnetic pigment, a 
Aot^SS?g5enC etc. are raised, and these are used combining one sort or two sorts or more according to a 
us A I" SSSit is illustrated below is used preferably. The coloring agent made to contain in the resin 
2 -fix ng ct rougSy be divided into the pigment of Magenta, cyanogen, and yellow ■ - fi Moreover . » fijjj 
coloring agents, it is desirable to make it usually contain to the aforementioned resin for fixing in 1 % of the weight or 

the C.I pigment red 49, the C.I. solvent red 49, the C.I. solvent red 19, the C.I. solvent red 52, the C.I. BASIC (Basic) 
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red 1 0 the C I De Dis parsing (Disperse) red 1 5, etc. are mentioned. 

00181 ieover it is desirable also in a Magenta system coloring agent to use especially a Qmnacndone system 

with the resin for fixing. A Quinacridone system prgment U the followmg 

formula. [0019] 
[Formula 1] 



H R> 



R. 



X>X - 

I 

0 

r00201 «2 and R3 show an imino group or a carbonyl group, and Rl and R4 are hydrogen, an alkyl, a halogen etc. It 
L SeSby? a cyano - coloring agent - carrying out - the C.I. pigment blue 15 the C.I pigment Uue 16, the 
r ^oS blue 55 the C I solvent blue 70, the C.I. direct blue 86, the C.I. direct blue 25, etc. are mentioned 
SSm 'S also in a cyano - coloring agent to use especially a copper-phthalocyan.ne system 
pigment! as a good thing of dispersibility with the resin for fixing. A copper-phthalocyamne system p.gment is the 
following formula. [0022] 
[Formula 2] 





C N V 

N— / >=N 
\ J 




T00231 It comes out and it may be expressed and the alkyl group or the halogen may be replaced by the benzene 
Sens X s« expression, a'yellow system coloring agent - casing out '^^^SX^Sm 
wstem niements such as nitro ** pigments, such as the naphthol yellow S, Hansa yellow 5G, Hansa yellow 3G, Hansa 
v2 ow STbTSe yellow G, aid Balkan Peninsula fast-yellow 5G, or a Synthetic Ochre, and ocher, etc. are 
£tad Mo^v™ S is an oil color of the C.I. solvent yellow 2 currently described as a color at the Color Index, 
£e CrSlvem yellow 6, the C.I. solvent yellow 14, the C.I. solvent yellow 1 5, the C.I. solvent yellow 16, the C.I. 

K^oHSibai* with the resin for fixing, especially the pigment of a benzidine systeir ^e »abte atAe 

S hine of a £££1^'^**, or two shafts, it cools and grinds the obtained kneading object and is 
S red ^ySifying if needed. In addition, it can also manufacture by the ^ll-kno = ^cture methods, 
S as a polymerization method, a microcapsule polymerization method, and *e spra^d^ng ^methoi 
T00251 3-35 micrometers of particle size of a toner are 5-25 micrometers preferably. The color toner for full color 
Spm^SSntion can be conventionally used as a developer of binary system combining well-known 
Sous'Sers Sending ratio of coal of a toner and a carrier is the same as the former, good and "order to raise 
SuidirTof a toner, it can also blend plasticizers, such as a hydrophobic silica impalpable powder, w.th the above- 
mentioned toner and a carrier further. 

[Example] Hereafter, this invention is explained based on an example, the example of comparison, and the example of 
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nSone or less-example component was mixed, after carrying out melting kneading, it ground and classified and the 
cyano toner whose diameter of a centriole is 10 micrometers was produced. 

ReS for fixing- Styrene-acrylic copolymer The 100 weight sections Coloring agent: C.I.pigment bule 15 5 weight 
SrTSaSnductivity impalpable powder: Antimony dope tin-oxide impalpable powder (0.05 micrometers 
52SeSS5s, thickness) Replace with me antimony dope tin-oxide impalpable-powder 3 weight section used m 

1 3 we'ight section; * example 2 above-mentioned example 1, and make an aspect ratio 30 and ^Umony dope un- 
oxide impalpable powder with a thickness of 0.1 micrometers be the same as that of an example 1 except havmg 
carried out 3 weight sections combination. The cyano toner of 10 micrometers of diameters of a centriole was 

ra028r*Replace with the coloring agent used in the example 3 above-mentioned example 1, and it is C I.pigment Jhe 
Sgeita toner whose diameter of a centriole is 10 micrometers was produced like the example 1 except havmg earned 
out 5 weight sections combination of Redl 22. rt«i™«t Tk»wllm» 

* Replace with the coloring agent used in the example 4 above-mentioned example 1, and it is C.I.pigment. The yellow 
toner whose diameter of a centriole is 10 micrometers was produced like the example 1 except havmg earned out 4 
weight sections combination of the yellowl7. mentioned 
r00291 * The cyano toner whose diameter of a centriole is 10 micrometers was produced like the aboye-menhoned 
example 1 except having not blended an example of comparison 1 transparent conductivity impalpable powder. 

* Sa IwiSi the antimony dope tin-oxide impalpable-powder 3 weight section used in die example of , comp^son 

2 aboTe-mentioned example 1, and the cyano toner of 10 micrometers of diameters of a centnole was produced like the 
ex^leTrcept having carried out 3 weight sections combination of an aspect ratio 20 and the antimony dope tin- 
oxide impalpable powder with a thickness of 0.08 micrometers. 

?0030] * It replaced with the antimony dope tin-oxide impalpable-powder 3 weight section used m the : example of 
comparison 3 above-mentioned example 1, and the cyano toner of 10 micrometers of diameters of a centnole was 
produced like the example 1 except having carried out 3 weight sections combination of an aspect ratio 35 and the 
antimony dope tin-oxide impalpable powder with a thickness of 0.3 micrometers. ^tinned 
r00311 * The Magenta toner whose diameter of a centriole is 10 micrometers was produced like die above-mentioned 
L«Ju i „v,w havW not blended an example of comparison 4 transparent conductivity impalpable powder. 
^Teltow toner whole diameter of a centriole is 10 micrometers was produced like me above-mentioned example * 
excent having not blended an example of comparison 5 transparent conductivity impalpable powder. 

ro032 SfoltowlS examination was performed in each above-mentioned example row about the color toner of the 
example of comparison, and the black toner which consists of each following component. 

* Black toner Resin for fixing: Styrene-acrylic copolymer The 100 weight sections Colonng agent: Carbon black The 
following evaluation examinations were performed by 5 weight ****** - oA 
<EvaTuation of transparency> The cyano toner obtained in the example 1 of cyanogen toner companson was mixed 
wS £2ri£ Zd the developer was produced. After having supplied this developer to the electrostatic crying 
machine (part number AC-9500 by Mita Industries), performing the copy process and forming a solid picture^ on an 
OHP film it let again the OHP film with which this solid picture was formed pass in the fixing section of a copying 
machine and the sample which made the front face of a picture the flat was produced. 

SSStCi* Penneability of light of the obtained sample was measured with the '^P^ometo- «id it ask^d 
for the permeability (C %) of the light which is 490nm of the sample whose permeability of 600nm light is .0/o. Next, 
ike die ZStai*™ P-duced using the cyano toner obtained in examples 1 and 2 and the examples and 3 
of comparison and it asked for the permeability of the light which is 490nm of the sample whose permeability of 
?o3™s 1 0»/o. And that to which the value which deducted the acquired value from the C aforementioned % 
exceeded O and 3% for less than 3% of thing was evaluated as x. 

5£f me MAZENdI toner obtained in the example 4 of MAZENDA toner comparison, the sample was produced 
U m ^ovfthe permeability of light of the obtained sample was measured with ^.^^StiT^ 
for the permeability (M %) of the light which is 440nm of the sample whose permeability of 550nm light is 2.0/.. 
[S)34] C Tike the above, the sample was produced using the MAZENDA toner obtained - the example 3, and n 
asked for the permeability of the light which is 440nm of the sample whose permeability of 550nm light s 2.0 A. And 
when die SeXh deducted the acquired value from the M aforementioned % was less than 3% and it exceeded O 

SSe ydtow 1 Obtained in the example 5 of yellow toner comparison, the sample was produced like the above, 
m^rSlity of light of the obtained sample was measured with the spectrophotometer, and ,t asked for the 
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permeability (Y %) of the light which is 550nm of the sample whose permeability of 400nm light is 2.0%. 
r00351 Next, like the above, the sample was produced using the yellow toner obtained in the example 4 and it asked 
for the pLeabilify of the light which is 550nm of the sample whose permeability of 400nm light is 2.0% And when 
the value which deducted the acquired value from the Y aforementioned % was less than 3% and it exceeded O and 

JMeitirmenfo?cJnductivity> After being filled up with each color toner obtained in examples 1-4 and the examples 
1 2 4 and 5 of comparison, and the black toner of the example of reference in the shielding case, it pressurized (20 
k'g/cm2) it prepared so that ****** might be set to 0.4mm, and it set to the electrode adapter (electrode SE- for fine 
particles'by Ando Electric Co., Ltd. 43). The above-mentioned electrode adapter was connected to the impedance 
analyzer (41 92 A LF made from Hewlett Packard, YOKOGAWA ELECTRIC), and conductivity was measured. 
Measurement of the amount of development, and the amount of imprints> It mixed with the earner and each color 
toner obtained in examples 1-4 and the examples 1, 2, 4, and 5 of comparison and the black toner of the example of 
reference were made into the developer. 

r00361 Each developer obtained above was supplied to the copying machine (AC-9500 by Mita Industries), 
development conditions were set up so that the amount of development of a black toner might be set to 1 20mg, and the 

Sunt o?d S eveloJmS™(Lount of toners adhering to transfer paper)+ (the amount of toners collected at the 

Thr^oSofTmprints = the result more than the amount of toners adhering to the transfer paper is shown in Table 1 . 
[0037] 
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[0038] Each of toners of the examples 1, 4, and 5 of comparison which did not blend a transpar ent conductivity 
mpalpable powder, and toners of the example 2 of comparison which blended the transparent con duct, ^mpdpable 
powder whose aspect ratio is less than 30 had low conductivity, and the result of the above-mentioned table 1 showed 
mat it was inferior in respect of the amount of development, and the amount of impnms. Moreover the toner of the 
example 3 of comparison which blended the transparent conductivity impalpable powder to which thickness exceeds 
0 1 micrometers was understood that transparency is bad. ttU ^tt u„o w,„h 

[0039] On the other hand, while each toner of examples 1-4 was excellent ,n transparency ,t turns out tha it has high 
conductivity of the same grade as a black toner, and is improving to a black toner and this level also about the amount 
of development, and the amount of imprints. 

[Effect of the Invention] As mentioned above, an aspect ratio (major-axis length / thickness) is 30 or more, ^d since 
me color toner for foil color development of this invention can lower an electric resistance value easily, without 
mickness's containing the transparent conductivity impalpable powder 0.1 micrometers or less as an electric resistance 
Xdtf er! anS spoding the tint and transparency of a toner, it is excellent in development capacity and, moreover, can 
obtain a clear color picture. 
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c. i. e^>hu-7K57, c. itr^^>hu^ 
N9 4 c. i. yjK>M/^H4 9, c. i. v;i> 

^>hI/yH19, C. I. VM>M^^H5 2, 
C. I. (Basic) l/^MO, C. I. 

T-fXM-X (Disperse) 

[0 0 18] ^f>^3£fc#|0)*Tfc, J^^ffl 

20 TIBiC 

[0 0 19] 
Hfcl] 

H o 

1 

o 

[0020] (r 2 , r 3 tt-f 
50 ££^U Ri > R< tt, 7J^^K An^>f 

Lte, c. 1. tfy*>h:7>-i 5, c. itry^> 

C. I. VM>h7^5 5, C. 
I. V;K>h^-7 0, C. I. ^l/^h^- 
8 6. C. I. ^l/^N7*;V-2 5, ^#3*tf£n 

[0 0 2 1] V7>&5&feJW<D<f>Tfc, JfcEJBW 

[0 0 2 2] 
Cfc2] 



50 
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coo2 3] -eg^n, mmm^<o^>^>mzr)v 

if^flD" G, / ^>^^>'f JD — G> AM>7 7^ 

— 2, C. I. VJK>h^fxn-6, C. I. y/W* 
> h-T XP— 1 4, C. I. VM>h-fXD-l 5, 
C. 1. VM>h-fXD-16, C. I. y/Wt>h 

^xd-19, c. i. yjp«*>h-f xd-2 ima>m 



^ jure ioti^s t^^«S«t btfe, ti&flM*. 

[0 0 2 5] (Dttgtt, 3-3 5 /zm, »^U< 

a? [0 0 2 6] 

MEMM BIT, ceflMft. ifc*W!l*s±i» 



[0 0 2 7] 



[0 0 2 4] ^©J:5^xa- ^fe#J®|*n?fc> £ 

w» : x^i/> - r * y jurato* i o o 

MtfH: C. I. pigment bule 15 5 MSB 

mmmni&mzi : r>^> h-Tmitmrn* (7x^^ Mt3 5> 

5 0. 0 5 Mm) 

*^J60»J2 

-t»3*lfi« 1 Tgffl >M > F-r/MsMft* 
3tiffif;fUT, 7*^hJfc3 0, »3 0. Urn 
(D 7 > > H - yK<kS««&^ ft 3 Mft^SJ^r U c 

^7>h1— ftf^Satfeo 
[0 0 2 8] *3SiS{*J3 
±»tlt«lT«ffibfc3»«Mte«*.T, C. I. pi 
gment Red 1 2 2&5ll^EMfcItM 40 
*«W1 tW*lCUT, Bf>4>tttE]0* 1 QjtmOT-fc! 

*^6ISW4 

±Kltlfi«IlT«£fflLfc*e»t«*.C. I. pigm 
e n t ye 1 1 owl 7 £ 4 M&5i£ 

[0 0 2 9] *J±tfc#iJl 



*JtMM2 

3fiftg&Ktt;LT, 7X^htfc2 0, J?3 0. 0 8m 

^t£^v«, mmmi tmmzisT. o^m 

[0 0 3 0] *Jt«0J3 

3MfflH;lft*.T» 7*^hit3 5, mZO. 3 Mm 
© 7 > H - :/B4fc««»** 3 MgBBBS- Lfe 21 

[0 0 3 1] *Jttfc0iJ4 
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[0032] ±u&&mmu*>zf\z)t&too>*7-\-}-* 

xstmmm *?u>-7?v &&&&&& 

It^tt»©I#AC-9 5 0 0) K&AU «^ 

ig^ff oTOH p 7 >r ;PA±i:^iS»S ^tfc 

is^«^«g5iraL,x, mu&sitie:??? hie 

[0 0 3 3] £W«£5KUT#£nfcim<^ ^©Sig 

m*ftytytmmizxwi£.v, 6 o on«©^o3s$^ 

1. 0%V3>Z>Un<D. 4 9 0nmC0^(OS3fi* (C%) 

3SU 6 0 0nn(7))t(D^jg«U. 0 %T&<5gjt&CQ> 
4 9 0nncO^<DSia¥^«)^- ^LT, 
i&IHC l**^^ 3 %PjU**<D<&<D£©, 3 % 

jt^]4T?^^tifcv-tf>yh^- £fflvm jim^m 
ftxytmmz-cmfeVT, 5 5 ooii^<Ds^wt2. 

0 5*-Cfc*t*m<Z), 4 4 Onm^cDai®^ (M96) 50 



[0034] ^tru:, ±sB^[^«i*tT, mmm3T^ 
*>tut^-e>y h+-&m^Tun&ft$iu 5 5 onm 

(Dyt(Dmm&ifi2. 0%T-&Z>&&<Ds 4 4 0Dn<D}frD 



1 0 OM&38 

ftytyt&m izxmfevT. 4 0 onnc*^^^. 

0 5 5 0 m<Dyt<Dmm& (y%) 

[0 0 3 5] o^K* ±g2£ft#t::LT\ 3$J60!4T# 
ent< xn-h^-*fflViT^C»«r^©U 4 0 0nii 
£>ft<D jSiSs£# 2 . 0 %T-$>2>W&<D. 5 5 0nn<Z»fc<D 

<«*^©^) afcJ6*n~4, itafeMi, 2, 4, 5 

;i/K^-Xrt{C^L^JmJBE (2 0kg/ci 
a ) U f**4J**t0. 4mmlC^SJ:^ICilSLX, «@ 
T^- (^m5t«c^ttSa«l»ft:fflSffiSE-4 

3) ctyMfc. ±iBtffir^-H>e-y> 

1 9 2 a l f) iz®nuTmnm&mi£vfto 

1, 2, 4, 5T#&n^&7J7-h^-*3j;tX##^ 

[0036] -h©T#e,n^^«m*. &i*m (=m 

Xt^t»0AC-9 5OO) K&AU t/^** 
h:*— ODSIfc&tfl 2 0igK&£«fc5fc^#&#£iS:£ 

&%*=iii&mzttmisyt h+-n 

[0 0 3 7] 
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? hit 


J2£ 
/i in 








(og) 


nmw i 


35 


0. 05 




7.8 xlO"'* 


122 


97 


vd&m i 








2.9 xiO"'* 


63 


48 


mmmz 


30 


C. 1 




7.8 xiO"" 0 


125 


96 


tmw2 


20 


0.08 




3.2 X10 '° 


70 


60 


mmz 


35 


0. 05 




7.9 xio 10 


126 


98 




35 


0.3 












35 


0. 05 




7.8 XIO" 10 


124 


96 


it&m 4 








2.9 XIO"" 


65 


50 










2.8 XIO" 1 * 


60 


52 










8.1 xjo" 10 


120 


96 



1^? bit, ff$»«mft»^o«-7-0«. 



[0 0 3 8] ±B3^1(Ofe^J;0. 

[0039] znizttv, mmmi~~4<z>hi— a, u 



iO [0 0 4 0] 

3 0^±T. JI^^O. 1 wm«T^^i|l*« 

13 ^-mm^n* z ta^T^a. 



*fc^*lfeTtj**KSig 1 TH 2 #28^ 
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